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wheel when one pair of engaging pins were
in avertical plane, thus causing the companion
pair to move horizontally, as is indicated in
Figs. 4 and 5, but that if the axle were turned
to ‘mother an@le as is shown in Figs. 6 and
7, the steering movement would be wholly
acramst the rotative force of the motor. To
'obviate this difficulty, each groove is widened
at its opposite ends 22" to give a clearance,

the contour of the walls belncr preferably ot‘

reversed ellipsoidal form.

The steering may be effected by means of a
spindle 35, Wthh has a bearing in a bracket 36,
ploJeetmo from a clip 37, surroundlno one ot
the axle-sleeves. Upon this spindle isfixed a
partial pinion 38, which meshes with a rack
39, carried by a bar 40. = This bar is shown
as guided by rolls 41, mounted upon arms 42,
which project from the bracket. To the op-
posite ends of the bar are articulated links 43,
which connect the steering-bar with arms 44,
fixed to the casings by screws 45. PI‘OJeCtlDO‘
from each of the upper casing-arms is a
bracket 46, to which and to the body 47 of the
vehicle supporting - springs 48 are connected
by links 49.

" In operation the axles are rotated through
the differential gearing and drive the wheels
by the contact of the hub projections with
the grooves in the balls upon the axles. The
hub-flanges by their codperation with the
grooves in the casings and the support of
these casings upon the slotted arms allow the
wheels to be turned to direct the course of
the vehicle by swinging said casings through
the movement of the steerlnd—bar, at the same
time maintaining them in their true vertical
relation. Thus by my improved organization
the vehicle may be driven by the apphca’mon
of power to its supporting-axle without inter-
fering with the flexibility of movement or
senﬂbly weakening the structure. Moreover,
the manner in whlch the .relatively movable
surfaces are inclosed tends to exclude dus’c
and prevents undue wear.

Having thusdescribed my invention, I claim |

asnew and desire to secure by Letters Patent—

1. Thecombination with a frame, of an axle
rotatable therein, wheels movable upon the
axle but constrained to rotate therewith, an
annular guide member pivoted about a fixed
point upon the frame, and an annular projec-
tion from the wheel coacting with the guide
member.

2. The combination with a frame, of an axle
rotatable therein, wheels movable upon the
axle but constrained to rotate therewith, an
annular guide member pivoted about a fixed
point upon the frame and provided with a
groove, and an annular projection from the
wheel operating in the groove.

3. Thecombination with a frame, of an axle
rotatable therein, wheels movable upon the
axle but constrained to rotate therewith, an
annular guide member pivoted about a ﬁxed

point upon the frame, an annular projection
from the wheel coacting with the guide mem-
ber, and steering mechanism attached to the
guide member.

4. The combination with a frame, of an axle
rotatable therein, an arm fixed to the frame,
a casing swinging upon the arm, a wheel hav-
ing rotatable engagement with the axle and
bemw mounted to swing ther eon, and a pro-
jection from the wheel engaging the casing.

5. The combination Wlth a trame, ofan axle
rotatable therein, an arm fixed to the frame,
a casing swinging upon the arm-and being pro-
vided W1th an annular groove, a wheel hzwlnor
rotatable engagement w1th the axle and belno
mounted to swing thereon, and an annular
flange extending from the wheel into the cas-
ing-groove,

6. The combination with a frame, of an axle
rotatable therein, an arm fixed to the frame,
a casing mounted upon the arm, said casing
and arm having a coacting projection and slot
a wheel havmw rotatable engagement with the
axle and be1n0‘ mounted to swing thereon, and
aprojection trom theaxle engaging the casing.

7. The combination with a trame of an axle
rotatable therein, an arm fixed to the frame
and provided with a curved slot, a casing hav-
ing a projection engaging the slot, a wheel
having rotatable engagement with the axle
and bem(r mounted to swing thereon, and a
projection from the axle engaging the casing.

8. The combination with a frame, of an axle
rotatable therein, a ball carried at the end of
the axle and being provided with grooves in-
creasing in width at their ends, and a wheel
havmd a socket to receive the ball and pro-
jections engaging the grooves.

9. The comblnatlon Wlth a frame, of an axle
rotatable therein, a ball carried at the end of
the axle and bemO‘ provided with grooves, a
wheel having a socket to receive the ball and
projections engaging the grooves, a casing
carried by the frame and bemO* provided with
an annular groove, and an annular flange ex-
tending from the hub of the wheel into the
casing-groove.

10. Thecombination witha frame,of anaxle
rotatable therein, a ball carried at the end of
the axle and being provided with grooves, a
wheel having a socket to receive the ball and
projections engaging the grooves, an arm
fixed to the frame and having a slot curved in
an arc struck from a vertical axis through the
ball, a casing provided with a pFOJectlon co-
operating with the slot, and a projection from
the wheel engaging the casing.

11. Thecombination witha frame,ofanaxle
rotatable therein, a ball carried at the end of
the axle and being provided with grooves, a
wheel having a socket to receive the ball and
projections engaging the grooves, a casing
carried by the frame and being provided W1th
an annular groove, an annular flange extend-
ing from the hub of the wheel into the casing-
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